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ABS7RACT .

Desigkd to meet the job-related mric iiasurement
needs of technical theatre assistant students, this in8t uctipnal
package-is one of five for the arts and Iumanities occup tiOns .

cluster,.. part àf a set of 55 'packages-for metric instruction. in' *N

differegl occupations. The package is'intendeefor Seudents who
already know the occupatioonal terminology, measurement terms,,and
tools currently 'n use. Each of tbe five units in 'this instructional

supporting, ormation in the forit of text, exerciSes,oand tables. In
-air/package con,tai s performance objectives, learning actiiiities,:and

addition, suggested teaehin4*teclIniques ate'itCluded4 At the back 'of
the _package are objective7baspd evaluation items, a page of answers,
to the dses and teSts, A,list of metric materials needed fOr'the .

activities, 4feretpes, and a list of suppliers.,The'material is
:designed, to ccommodatb a variety of indiVidual Lteiching,and learning

k- styles, e.g.e indepeident gtudY, small group, or whole-class P-

4ctivity, Exezises are intended to-facilitate experiences with
measurement instruments, tools, and devices used in this occupation-

,:and job-related tasks of estimating and measuring. Ulpit I, a generalr'-'
,hands-oh txperiencei for. the studenis.' This unit enables stmdents to L
'.-introduction to the metric system gf measurement, provid itformal,e9 .7 .,

'become familiar-;with the basic me-eric units,' their symbols, and
measurement instruments;,and to develop a set of mental references
for meric values.'The meiptic sxstem of notation also is eiplained.
Unit 2 'provides the meiric terms whdch are psed in this occupatiot .

': and gives experience,wilhoccuiational,measurement tasks. Unit'3.
.focnses on job-related metric equivalents and their relationships.
Unit 4 provides experietce with recOgnizing.and.using metric.
inStruments and tools_in occuliationdl measUrement tasks. It also-
provides experience in comparing metric and customary measuremat
instruments. Unit 5 ii designed to give Students practice in
-nverting custOmary and-metric Measurements, acski7l1 considered
-.2fuI dus4pg,thootratsition to metric in each Occupation. (HD)
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TEACHING AND LEARNING

THE METRIC ASTEM

This metiic instructional package was designed to mee,t jcibrelated

metric measurement needs of students, TO use this pack* i,tudents

Should already know the occupational terminology, mOurement

terms, and tools currently in use; These'materialS were prefiared with'

the help of experienced vocational teachers, reviewed by expe, tested

in classrooms in different parts of the United States, and revisecl'before

distribution. * ,'
t I A

Each of the five uniti Of iiiitruction contains performance Objec-

tives, learning activities, and supporting inforMation in the fortn

text, exercises, and tables. In addition, suggested teaching techniijhes,,'

are included. At the back of this package are objective-based evaluation

items, a page of answers to the exercises and tests, a list of ine*

materials needed for the activities, references, and a list of supplierc

Classroom experiences with this instructional package suggest the

following teaching-learning strategies:

, 1, Let the first experiences be informal to make learning the metric

system fun,

2. Students learn better when metrie units are compared to familiar

, objects. Everyone should learn to "think metric." Comparing

lmetric units to custOmary units can be confusing.

3. Students will learn quickly to estimate and measure in metric Units

by'doing,"

4. 'Students should have experience with measuring activities before -

getting too much information,

5. Move through the u, nits ih ,an order which ,eMphasizeste sim-
:

plicjty of. the metrie system (e.g., length to area to volume).

6. Teach one eoncept at a time to avoid overwhelming students with

po much material.

Unit 1 is a general introduction to le metric system of measure-

ment which provides informal, hands.on experiences for the students.

'This unit enables students to become timiliar with the basic metric

units, their smbols, and measuretent instruments; and to develop a

set of mental references for metric valiies! The metric system of nota.

tion also its explained.

t

e
Unit 2 proivdes the metric terms which are used in this occupation

and Feiiiperience`with cc:uPational,measurement tasks.

'Unit 3 focuses on jo .related metric ,equivalents and their relation-

ships.

Unit 4 provides experience with recognizing and Using metric

instruments and tools in occupational measuremt tasks. It also pro.

vides experience in comparing metrie.and customary measurement in.

struments.

Unit'5 is designed to give students practice in converting custom-

ary and metric measurements. Students should learn to "think metric"

and avoid comparing customary and metric units, However, skill with

conversion tables will be useful during the transition to metric in each

occupation,

Using These Instructional Materials

This package was designed to help students learn a core of knowl.

about the metric system which they will tiO oh the job. The

es facilitate experiences with measureinent instruments, tools,

vices used in this 'occupation and job-related tyks of estimating

uring.

This instrus!'fmal package also was designed to accomniodate a

Variety kf indivic iai teaching and learning styles. Teachers are encour-

aged to adapt these n.aterials to their own classes. For exaMple, the

informatiOn sheets may be given to students for self-study. ,References

may be usefl ai supplemental resources. Exerciies may be used in inde-

' pen ent s.y, small groups, or whole-class activities. All of the

mate ials cbe .expanded by the teacher.

Glofa S ,Cooper

Joel li. lagisos

Editcrs

This publi atrop'wes deyeloped pursuant to,contract No. OEC.0.14.9335 with the

Bureau of ittccupatio4 and Adult Eiducation, U S. Department of Health, Educa .

lion and Ware. HoWeyer, the opinions expressed hereikdo not necessarily

reflect the pgrion Orpohcy df the U.S. Of lice of Education and,.no official

endorsement by\the U S Of lice of Education should be inferred,



UNIT

'SUGGESTED TEACHING SEQUENCE

These introduCtoly exercises may lequire

two or three teaching periods for,all five

areas of measurement.

2. Exercises should belollowed in the order,

given to best show the relationship

between length, area, and volume;

'3'. Assemble the metric measuring devices

(rules, tapes, scales, thermometers', and .

measuring containers) and objects to be

measuted.*

4. Set up the..equipment at work stations

for use by the whole class or as individu .

alized resource activities.

5. Pave the students estimate, measure, and

record using Exercises 1 through 5.

6. Present information on notation and

make Table..1 available.

7. Follow up with gro5discussion of

activities. .

OBJECTIVES

The student will demonstrate these skills for the Linear, Area, VoluTe or CapacityNass, and

Temperature Exercises; using the metric tams and messurement ddrices listed here.

I. e

I.

2

a

, .

, '

SKILLS ,

Recognize end use the

unit and its symbol for:

Select, on, Ind reed the

appropriata measuring

instruments for: ,

State or show a

physical Ifertnee fce:

...
1

EXIRCISKS .
,

Linear II

(pp. 3..41

4 Arse

114, 5 61

Vokont or Capacity
AO

(PO .8) .

Atm

(PO. M)

Tempt4=
(p.11.1'

millimetre imm)

centimetre (cm)

.

metre (m)

/

square

centirsetie ,

(c4.2 )

square

mitre

(rd )

, '

cubic centi

metre, j(crit3)

. cub/icli:ette

t (ftt
3

)

litre (I)

,

millilitre iml)

gram (ff

kilogram (kg)

degree Celsius

(°C)

0

1,

..

Fetbnete within 25%

of the Kiwi measure

11.

height, width, or

.length of objects

to area of

a Oren surface

. .

rapacity of

cvntainers

,

the mass of objects

in grants and kilo. ,

FIN

0

the temperature of

° the sir or a liquid

1,,

i., ffne(correctly '

,

.

metre ;tick, metdc .

Jape metsurt, and

metric rules

Ili

,

''''

tularemia
on graduated

volume wow

inl itvice
1

1

a kilocim scale

and a gum scale

.

4

A Celsius thermometer

e/

'RULES OF NOTA.TION

I. Symbols are not capittilized unless the unit is a proper name (mm not MM).

a

). 2.

3.

4.

*Other school departments may have devices which

can be used Metric suppliers are listed in the Aference

section.

5.

Pco VOCATIONAL WUCATICN

o)

a

5

Symbols are not followed by periods (in not tn.).

Symbols are not followed by an a for plurals (25 g not 25 gs).

A space separates the numerals fromItthe unit symbols opt 41).

Spaces, nOcommas, are used eo separate large numbers into groups of three

5

digits (.45 271 km not 45,271 km). ,

A zero precedes the decimal point if,the number is less than one (0.52 g not .52 g).

Litre and metre can be sPelled eitlier with an -re or -er ending.

a

Information Sheet 1

A



METRIC UNIT'S, SYMBOLS, ANDREFEREN

Quantity Metric Unit Symbol UsetW Referents .

Length .

5

millimetre mm

.

,..

kneu o( dime or paper

clip 4re

centimetre '',
r

cm

,

Width bf paper clip

metre in Height pi door about 2 m

kilometre, km 12.minute walking distance

Area

.

r

square

centimetre Cm1

Area of this space

. . II
,

,. ,

square metre in
'2

Area of card table top

hectare ha Footbail field including sidelines

and end zonal.

Volume and

Capacity

5

.

Millilitre ml Teaspbon is 5 mi

litre A little more than 1 quart

cubic

centimetre

..

.

CM3 Volume of this container

a

--,/
1

cubic metre
,

In
3

; 9, little,more than a cubic yard

Mass

r.t

Milligram Apple seed about 10 mg, grain of

tit, 1 n

gram ,.., g Nickel about 5 g ,

kilogram
, .,

Kg

5

Webster's Collegiate Dictionary

11
u

metric ton

000 kilograms) r

.....m...

Volkswagen Beetle 4,

CliCTHE CENTER FOR VOCOONAL WUCATION

f

Table 1-a

,

METRIC PREFIXES

,
, Multiples and

Submultiples

It.
Prefixal 'sym o .

1 000.000 ., 10

1 000 = 103 kilo (k41'O)

100 = 102 Into (h'ik'tii) is

10 = 101 deli; (dWI)

Base Unit 1 .7. 10°

0.1 . 10-' ; deci (dell)
5

1012 centi (alni) c

.0.001 7. 10"3 mithlfalf) in

0.0000(01 . 10 micro (mTkrt) p

Table 14'



LINEAR MEASUREMENT AtTIVITIES
,

Metre; Centimetre, Millimetre\

9

I. THE METRE (m)

A. pEVELOP A FEELING FOR THE SIZE OF A METRE

1. Pick up oneof the metre

sticks and stand it up on the

A---floor. Hold it in place with

one hand. Walk around the

stick. Now stand*next to

the stick. With your other

hand, touch yourself

the top of the metrest, ,

comes on you,AAw

THAT IS HOW HIGH A METRE IS!

2. Hold one arm out straight

at shoulder height. Put

the metre stiek along this

arm until the end hits the

end of your fingers. Where

is the other end of the

faetre stick? Touch your-

self at that'end,

THAT IS HI LONG A METRE IS!

Ttf CENTER FOR VOCATIONAL lEDUCATION
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01N,,

A

r

3 Choose a ii'artner to staod

at your side, Move apatt

so that you can put one

pid of a metre stick on

our partiler's shoulder

and the other end on ,

yotir shoulder, Look at

\the space between you.

THAT IS THE WIDTH OF A METRE!,

B. DEVELOP YOUR ABILITY TO ESTIMATIOIN !ORES

61111114mi' lllll

Now you will improve your ability, to estimate in metres.

Remem er where the length and heft Rf a metre was,on your

r, body.

For etch of the following items: ,'

Estimate tile size of the items and write your niate in the

ESTIMATE column. Measure the size vith your tre stick

afid write theanswer in the MEASUREMENT column,

Decide how close your estimate was to the actual rnevure. If

your estimate wis within 25% of the actual measure you are a

"Metric Marvel."

'

1. Height of door knob

from floor, .

Height of door.

Length of table.

4. ,Width of table.

5. Lerigtl'i' o

this room.

6. Distance from

you to wall.

Estimate

(n)
Measurement

4

How Close ,

Were You?

( Exercise 1

(continued on next page)

, t .



I

4 v

,

q, 41111 TRE (cm)

\
,

'. There are 10Pentimettes'irbne metre, 'IR there are 4 metres thic!
s.

r Vcentimetres, You write 403 cm'1(4 x'10cin) + 3 cm = 400 cni

+ 3 pm]. ).

, . ,'
A: :DEVELOP,A FEE140 FOR THE,Sp OF A C'ENTIMetRE

. .
. \ - v

r . , / '6.44'.. 7f

) l
,

Hold the niel-4.., ruler agaipst the width of your thumbnail),

11(4 wid9 if it0i. _,:_k__ cm , . :

wurely,bur thumb frOm the first joint id tf*end. %

,a

3. Usttlie metncAlei td.fMd the width o4Otir palm. '
cm

A- 4., *surd your indei or pointing finger..How long is

5. MeaSure yvewrist with a tape nieasure. Mat is the disthnce

aroiId
.

,
CM

6. Use t tape measur' e to find your waist size. CM

o I*
.; S, P 1 ri

. B. DEVELOP YOUR ABILITY TO EST.IMAN CENTIMETRES
,

. . .

You are now peadY to estimate in centimetre's. For each of the

following items, folloW the procedures Used for estimating in
,

,

. metres.

tf HoW Close

Estimate Measurement Were You?

(cm) (cm)

1. Length Oa paper,/

clip., '-

2, Diameter (width)

of a coin.

3. Width of a

postage stamp.

4. Length of a

pencil.

5. Width of a sheet

of paper.
, ,

THE awn FOR yOCATIONAL EDUCATION

..=1 14...=.

IM=1.11.116

.- , , .

III': THE MILkIMETR(mm)

1 r,
There aie 10 milfimetres in 4 c:entirnetre,%hen a me:a4ernent is , ...,,'

2 dentinietres and 5 millimetres, you Write 25'16 [(2 iclt mm) .1-1,

-K5 mm = 20 mm + 5 mm]. Ther, are;I 000 nup in 1 ii.

. I

,

A. DEVELOP A FEELINO FOR THE SIA1,6F A MILLIMETRE,

,
Using a ruler marked in milliketres, medwre:

, 1. ,Thicknass of a pdper clip wire,

Thickness, of y fingernail, ,

/ 3. Width of yourfingernail.,

4: Diaineter(Width)of a coin.

5. Diameter (thickness) qf your pencil.

6. Width of a poitage stamp.

,...m. MID

Min t

MM

r

B. DEVELOP YOUR ABILITY TO ESTIMATE IN* MILLIMETRES

You are now ready, to estimate in millimetre§. For each Of the

following items, follow tlieprocedures used for estimating in

metres,

1. Thickness" a

nickel.

2, Diameter (thickness)

of a bolt. .

3. .Length of a, bolt.

4. Width of a sheet

, of paper.

Thickn4s of a board

or dak top.

6. Thickness of a,

button.

How Close

Estimite Measurement Wei/ You?

(mm)

4mm)

/,
Exercise 1

13



AREA MEASVREMENT ACIIVINES

. Square Centimetre:Square Metre

14E'NYOU DESCRIBE THE AREA OF SOMETOPG, YOU ARE

SAYING HOWMAIIY SWARES OF A GIVEN SIZE IT TAKES TO

COVER THE SURFACE,.

.1. THE SOARE'CENTIMETRE (cm234-

q

A

A. DEVELOP A FEELING FOR A SQUARE CNTIkTRE

. )1"
;1. Tak a clear plastic grid, or use the grid on page 6. l/
2. Measure the length anri ?kith of One,Of 'these small -

squares with a centimetre ruler, L

Til'AT IS ONE SQUARETENTIMETRE!

2, Place your fingernail over the grid. About how many

sqUares'does it take to cover your fingernail?

2\ _cm
4. Plaa coin over the grid:. About how many squares

does it take to.or the coin?

5. Place a postage stamp the grid. AbOt how Many

squares does it take to cover the postap stamp?
2

6. Place an envelope Over the grid'. About how many

squares does it theTo cover the envelope?

Cm'

Measure the length and Width Of the envelope in cent.

metres. Length_ cm; width cm.

Multiply to fmd the area in,Square centimetres.

cm x Cm = cm2 . How

close are the answers you have in 6. and in 7.?

THE CENTER FOR VOCATIONAL EDUCATION

,

5

B. D YELOP YOUR ABILITY TO ESTIMATE IN SQUARE

C NTAIRES

oware now ready to deve.lop your ability to estfmate

in square centiMetres.',.,

)Rernthiber
die size of a sqgare centimetre. For each of the

following iteni, follows the procedures used for estinting in

liciw Close

Pithint: Measurement .Were You?

(cm2 ), ( )

metes:

1 , Index card.

2. aookcoVer.

3. Phoiograph.

4. Wmdow pane or

desktop.

.1A/ANI.

, .

THE SQUARE !ETRE \\*

A. LOP A FEELIN FOR A SQyARE NETRE

1. tape four meth sticks together to make a square which .

is one metre long and onemetre.wide.

2. . Hold the square up with one side on the floor to see how

big it is. .

3. Place the square on the floor in a corner, Step back.and

look. See how much floor space it covers.

4. Place the square per a table top or desk to see hovi

much space it trs.

5. Place the square against the bottom Of a door. See how

much cifthe door it covers, How inany squares would it

ta4 to cover the door? _m2

THi§ IS HOW BIG A SQUARE METRE ISf '4

--to--
IA

MI1=.14.1/1

4

I.
\ Exercise 2

(continued on .next page)

15



(DEVELOP YOIIR ABILIT1Y TO,ESTIMATE 1N$QUARE
+

METRES r
!
,

You ar w ready to es,nate in square metres. Follow the

' procedur used for estimating in metres.
+ f

4 I ,. /
lloOr Close

!Estiirte Measurement Were Yfin?

+ (m ) (m2 )
.

,

1. DoOr:

. Full peet of t,
(

newspapen

3. Chalkboard or

bulletin bOard.

4. Floor.,

5. Walil,

6, Wall Chart or poster.

7. Side'of file cgbnet.

EmIlmwrrrrat

41.11

CENTIMETRE GRID

III

,

v

v

Cf

r"\

I1A

Pr-

16

Exercise 2

a
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VOLUME MEASUREMENACTIVITIES

Cubic Centimeire, Litre,:Millilitre, Cubic Metre

THE, CUBIC CENTIMETRE'(cm )

, A. DEVELOP A FEELING FOR THE CUifIC CENTIMETRE

4

J. Pick up a colorpd plastic tube, Measure its length,

height, and width in centimetres. '
t
HAT IS

,

ONE CUBIC CENTIMETRE!

Find the volumeof a 13 tic litre box;,

1-
. t

a. Place a ROW of cubes against the bottom of e side

of the box. Hot many cubes fit in tbe ro

b. Place another ROW of cubes 'against an a oming side

oft the box, lidw many rows ht'inside t e box

to make one layer of cubes?

How many.cubes in each ro..24'

How many cubes in the layer in the bottom of the

box?

Stand .a ROW of cubea up agaipit the sicie of thebo,.
' How many 4YERS ivould fit in the bdx?

HA many cubes in each layer?

How many cubes fit in the box altogether?

JrHE VOLUME OF THE BOX

CENTIORES.

d. Measur4he length, width, and height of the box in

ceritimetres, Length cm; width cnW

, height cm. Multiply these numbers to find

the voluthe in cubic centimetres.

X cm = cm3.

Are the answers the same in c. and d,?
q

THE CENTER FOR VOCATIONAL EDUCATION

7

B. pEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC'

CENTIMETRES

2.

\
4.

You are now ready to develop your ability, to estimate
,

in cubic centimetres.

Reme er the size of a cubic centimetre. For each of

ihe pH wing items, use the procedures for estimating in

metr9t. '4

how Close

Estimate *asurement Were You?

(an' ) (Cm.3 )

Index'card 'file

box.. t
Freezer container.

paper clip bOx.

Box of s4les.

IL plE LITRE (1).

A. DEVEL6P A FcEELIN6 FOR A LITRg

1. Take a one litre beaker and'fiil it skilkwater,

27 Pour the water into paper cups filling each as,full you

usually do, How many cups do you fill?

THAT IS HOW MUCH IS IN ONE LITRE!

1011111

r

3. Fill the' litie container with rice,

THAT IS*OW MUCH IT TAKES lo FILL A ONE.

LITRE CONTAINER!.

Exercise 3
(cgntinued on next lige)



/B. DEVELOP YOUR ABILITY TO ESTIMATE IN LIT ES

are now ready to
,

develop/your ability to estimate in

jitres. To write. aQd one-half litres, you wriee 2.5 1, or A

26 litres. To w te coehalf litre, you write 0.5 1, or 0.5

litre. To write t o wild ttree-tourths litres, you write

2.75 1, or 235 litres. \
. ..;:i

For each of the following items., use the procedures for

..

estimating in metres: ,
, How CI

,

Otimate Iikasurement Wel1/4You?

I , (1) 1 (1)

1. Mediumsize

freezer container.

'Large freezer

ontainer.

3. Small freezer

container.

4. Botpe or jug.

AIL THE MILLILITRE (m1)

There are 1 000 millilites in one litre.

a litre is 500 millilitres, or 0.5 litre = 5
A

i11

I

. 1

B. s DEVELOP YOUR ABILITY TO ESTIMA E IN giumitp

You are now ready to estimate in millilitres. Follow the

procedures used for estimating metres. .

1. Small juice 'can.

2. Paper cup or tea

cup.

SOft drinecan.

Howflose

Estimate Measurement iiire You?

(ni) (rn1)

1111=1=0

1

IV: THE CUBIC METRE (m3) .

( A. ./DEVELOP A F 4(ttru.G FOR A CUBIUMETRE

00 ml ,= 1 litre. Half

A. DEVELOP A FEELING FOR A LLILITRE

1. Examine4 centimetre cube. Anything which bolds

1 cm3 holds 1 ml.

2. r. Fill a 1 millilitre measming spoon with rice. Empkthe

spoon into your hand. Carefully pour the rice into a

small pile on a sheet of paper.

1. Place one Metre square on the flool next to the will.

2. "Unsure a metre UP the mill.,

3. Pietttre a box that uld fitinto that space.

THAT IS THE VOLUME dP ONE CUBIC METRE!

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METRES'

For each of the following items, follow the.estirmtingoced .

ures used befoe.

THAT IS HOW MUCtl ONE MILJALITRE IS!

3. Fill tY 5 ml spcion th rice. Pour thericeinto another

pile on the sheet

THAT I 5 MILLILITR S OR ONE TIPASPOON!.

4. Fill thIl5 nil spoon with rice. Pour the rice into a Aird

pile on.the paper. y

THAT IS 15 MILLILITRES, OR ONE TABLESPOON!

THE CENTER Ft VOCATIONAL EDUCATION
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1. Office desk.

2. File cabinet.

3. Small, room.

How Close

Estimate Measurement Were You?

(ini)

1

' Exerdle 3

1.



MASS (EIGH7),MiASUREANT A6111:

Kilogram, Gram .)

Thetass ot an object is a measure of the amount Of Matter in the

object. This amount is alwayi the same unless you add or subtract some

matter froin the object. Weight is the tem that most people use when .(
they met mass, The weight of an object is affected by' gravity; the

miss of an object is not. For example, the weight of a person on earth

might be 120 pounds; that same person's weight on the moon wouldibe

) 20 pounds. This difference is because the pull of /gravity on the moon

is less tliap the pu of gravity on earth A person's mass on the earth

and on the moon would be,the same. The metric systet does not

measure weightit measures niass. We will use the term'Ass here..

The symbol for gram is g.

The symbol for kilogram is kg.

There are 1 000 grams in one kilogram, orl 000 g 1

Half a kilogram can be (mitten as 500 g,or41.5 kg.

A quai2ter of a kilogram can be written 5C) g,or 0.25 kg.

Two and three.fourths kilogram& is written 2,75 kg.

Cl/
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THE KILOGRAM (kg)

DEVELOP A FEELING F013 THE MA\SS OF A KILOGRAM

Using a balance or scie, find the mass of the items on the table.

. .

Before you find the mass, notice how heavy the object "feels"

and compare it to the ieadinion the scale or balance.

22

Noss

,

(kg)

1. box.

2. extbook.

3. Baatti5f sugar.

4. Package of paper.

5. Your own mass.

9

B. Dp4LoP YOUR ABILI Y TO ESTIMATE IN KILOPRAMS

For the folloling items TIMATE the MSS of the object in

kilograms, then use the scale or balance ttid the exact mass
ofithe object. Wrile the exact'maren the ASUREMENT

column. Determine how lose your estimati is;

1=I171

4

1. Bag of rice.

2. Bag of nails.

3. Large purse or

briefcase. .

Another person.

5. . A few books.

How Close

Estimate Meureñnt Were You? .

(kg) (kg)

1

=111MI iIMI=1IM

milim =1111

Exercise 4'
(continued on next pap)

23
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IL TUF4GRAM (g)

4;

A. DEVELOP A FEELING FOR A GRAM

-t

1. Take a colored plastic cube. Hold it in your han:)
.Shake the cube in your palm as if shaking dice. lieel te

pressure on yOur hand wh'erght Cubeiis in motion, then 4

when it is not in motion.

TH-71 IS HOW HEAVY A GRANIS!

r

(

a second cube and attach 4 tothe fit. Shale the

pubes 1 fjst one hand and then the otherAhand; rest

s the cu esear the tips of your lingers, moving your.

hand up and dOwn.

THAT IS THE MASS OF TWO GRAMS!

3, Take five cubes in one hand and shake them around.

THATiIS TIIIE MASS OF FIVE GRAM

THE CENTER FeVOCATIONAL EDUCATION

24

0 '

DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS

You are now ready to improve your ability to estOie in

grams. Remember how hekvy the 1 gram cube is, hoir heavy

the two gram cubes are; and how heavy thelive gram cubes

are. For each of thejollowing items, follot the procedUres.

used for estimating in kiloglams.

1. Tfio thumbtacks.

2. pencil.,

3. Two-page letter'

and envelope,

4. Nickel.

5. Apple, ,

6. Package of

ntgarine.

44

fiow Close

Estimaie Measurement Were You?

(g) (g)

,151041

M.=11111.. 1!1.111

,MNI

Exercise 4



TEMPERATURE MEASUREMENT ACTIVITIEe

Degree Celsius

I. DEGREE CELSIUS ( C,4

e Celsius (°b) i the metric measure for temperaturel

h, DEVELOP KFEELIq jOR DEGREE CELSIUS

Take a Celsius thermometer. Look at the marks on it,

1. Tind 0 degrees..

WATER FREE ZEB-AT ZiRO DEGREES CELSIUS (0°C)

WATER BOILS AT 100 DEGREES CELSIUS (100°C)

2. Find the temperature of the room. °C. Is the

room cool, warm, or tout right?

0

,

3. Put some hot water from the faucet into a c ptainer.

Find the temperature. °C. Dip yor finger

'quickly in and out of the water. Is the wate very hot,

hot, or just warm?

4. Put sormcold water in a Container with a-thermometer.

.Find the temperature. °C. Dip your finger *nto

the water. Is it cool, cold, or very cold?

Bend your 'arm with the inside of your elboWaround the

bottom of the thermometer. After aeout three minutes

find the temperature. °C. Your skin tempera-

ture is not as high as your body temperature.

NORMAL BODY TEMPERATURE IS e DEGREES

CELSIUS (37°C).

A FEVER IS 39°C.

A VERY HIGH FEVER IS 40°C;

,

OC'. THE CRITERION VOCATIONAL EDUCATION

B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and writesdown howinany degrees

Celsius you think it is. Then measure and write the MEASURE-

MENT. See how close your estimates and actual measure-

ments are.

1. Mx some hot and

cold water in a

container. Dip your

finger into the

Water.

2. Pour out some of

thewater. Add bume

hot water. Dip your

finger kyl into

the water.

3. Outdoor tempera-

ture.

4. ,Sunny window sill. a

5. Ma of ice and water.

6. Temperature at

floor.

7. Temperature at

ceiling.

HoW Close .

Estate Meitirement Were You?

(t) (°e)

00.1.

110
011=....M10=1=

...11MIE

Exercise 5
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UNIT

OBJECTIVES

,

The student will recognize and use the metric

tens, units, and symbols used in this occupa-

tion.

Given a metric unit, state its use in this

occupation.

Given a meisurFient task in this occupa- ,

bon', select thiippropriate metric unit /
and measurement tool.

SUGGESTED TEACHING SEQUENCE

1. Assemble met& measurement tools (rules,

tapes, scales, thermometers, etc.) and

objects related to this occupation.

2. Diseuss itith.students how to read the

toot Is.'

3. Present and have students discuss,

Information Sheet 2 and Table 2.

4. Have students learn occupationally-

related metzic measurements by complet-

ing Exercises 6 and 7.

5. Test performance by using Section A of

"Testing Metric Abilities."

r

ICTHE CENTER FOR VOCATIONAL EDUCATION
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9

METRICS IN THIS OC.CUPATIV fe

Changeover to the metric systein is under way. Large corporations are already using

metric measurement to compete in the world market. Theietric system has befn used in

various parts of industrial and scntific communities for Years. Legislation, passed in

1975, authorizes an orderly transition to use of the metric system. As businesses and

'industries Make this metric changeover, employees will need tb use metric measurement

in job-related tasks.

Table 2 lists those metric terms which are mokcommonly used in this occupaiion.

These ten are replacing the measureinent units used currently. What kinds of job-

related tasks use measurement? Think of the many different kinds of measurements you

now make and use Table 2 to disituss the metric terms which replace them. See if you

can add"to the list of uses beside eich metric term,

Information Sheet 2.

29
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Metric Units for Technical Theatre Assista t

Quantity ' Unit Symkol Use

Linear

'40

,

millimetre

,

mm

,

,

Length and diameter of bolts, Kral, and drill bits; cable

and rope thicknets; &meter of ateel bars, pipe, wire; wren

opening sign; dm density; tldclmen of deel sheet; paper

dimensions; liZt of taps and diem lumber dimensions.*

I

centimetre

,

.
,

cm
.

4

U

Width of cloth fabric; table dimensions; height of set

Picture rail; floor plan.

1

metre ,
,

m

.

Length of rolls of wire, tape, cable, paper; floor. length;
auditorium, stage flat, and set dimensions; fabric length;
rope length. q .

C ',/

,

square centimetre
d

.6

,

Hand properties; sale drawinp.

.

square metre

(

mg i

,

Orchesin pit; furniture' Ed property stonge; acting

apace; paint coverage.
.

Volume/Capacity

,

4 ' .

cubic centimet& cm3 Small tab, containers, and compartments.!*

--1

cubic metre ,

,

.

_

sm

c.3

r
Furniture, property sod paint storage; measuring and

pricing bulk quiiitities of lumber; volume of properties

for trannort.

millilitre
,

ml

,
Liquid dyee, lutticsnts, glumbemicals; paint; teaks,

containers, compartments; measuring granular materials

by volume.

,

,

litre
,

I

Mai '

- ,

It Hatrmer; nails; dry glue; powdered pater Point.
,

Wog= kg Soft and hard scenery; counterweight; dry pigment, .

metric ton

-
t Mass of scenery for transport or flying,

Dilutio'n or Concentrates

,

grams per litre Paint mixing (dry pigment and water).

kilograms per litre kill
,

millilitre per litre nil/l Mixing liquid thinners with paints and glue.

-,

Pressure ,
kilopascal kPa Liquid paint compressor.

i 7

*U.5. manufacturers have not yet made a decision about lumber dimensions. They may be either millimetres or centimetres: t'-')

**Tank, container, and compartment capacities AVI be given either in millilitres mid litre; or in cubic centimetres and cubic metre,

THE CENTER FOR VOCATIONAL EOUCATION
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Table 2

ch
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3 2

TRY1Nf. AU METRIC UNITS

p.

To give you practice with metric units, first estimate the measure-

ments of the items below. Write down your best guess next to the item.

Then actually measure the item and write down your answers using the

correct metric symbols. The more you practice, the easier it willbe.

Estima Actual

Length .

1. Palm Width

2, Hand span

3. Your height

4. Door height

5. Platform height

6.. Grid height

7. Stage height

A

8. Proscenium width

9. Curtain length

Area

10, Desk top

11. Shop floor

12. Sheet of paper

13. Riser

14. Drop

Volume/Capacity

15", Small bottle

11.

6 Meuring

.

1as cup (metrk)4

7. Milk container

18. Paint can

Estimate Actual

19. Storage bin

20. Touring truck body

21. Tool box

22. Small box or package

Mass

23, Textbook

24. Nickel ,

25. Yourself
I.

26. Paper clip

27. Claw hammer'IV,

28. Counterweight

Temperature
29. Qutside

30. Room

31. Hot tap water

32. Cold tap water

03CEN1ER FOR VOCATIONAL EDUCATION
Exercise 6

3 3



BUILbING WITH METRICS

It is *600 to know what metric measurement to use. Show

what meaSurement to use in the following situations,

1. Height of an actor

.Area of stLdard flat 1.

3. 'Heigh/ of a riser

4. Mass of a bolt dmuslin

Number of teeth on a

crosscut saw

6. Mass of ball peni hammer

7. Opening of a C clamp .

8. Width of paint brush

9, Width of teaser

10. Opening in a flat for a window

11. Thickness of a plywood plate

12. Capacity of a paint sprayer,

,\3. Size of pipe cutter die head

t 14. Height of set picture rail

15: Distance dolin stage to front row . ,

16. Set ceiling height

17. Mass of 5 counterweights

18. Area of acting space

10. Height of set chid rail

20. Quantities for a paint mixture

21. Dialter of a drill bit .

22. Diameter of circular power

saw bladek

41

4

THE CENTER FOR VOCATIONAL EDUCATION
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UNIT

OBJECTIVE
e

The student will recognize and use met-

ric equivalents.

Given a metric unit, state an equivalent

in a larger or smaller metric unit..

SUGGESTED TEACHING SEQUENCE

1, Make available the Information Sheets

(3 8) and the associated Exercises

(8 14), one at a time.

2. As soon as you have presented the

Information, have the students complete

each Exercise.

3, Ch.eciA0nswers on the page titled,

Aglio TO EXERCISES AND

TEO.

Test performance by using Section B of

"Testing bktric Abilities."

OCTN CENTER FON VOCATIONAL EDUCATION
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(METRIC-METRIC EQUIVALENTS

Ceptfmetres and Millimetres

11

JJJ II 1111 5111-1117

2 3 4 5 6

Look at the picture of the nail next to the ruler. 'The nail is 57 mm long. This is 5 cm + 7 mm.

There are 10 mm in each cm, so 1 nun = 0.1 cm (one-tenth of a centimetre). This means that

7 mm= 0.7 em;so 57 mm = 5cm+7inin .

= 5.cm + 0,7 cm

= 5.7 cm. Therefore 57 mm is the same as 5.7 cm.

1 2 3 24 5 6

P

Now measure the pisper: clip. It is 34 mm. This is the same as 3 cm + mm. Since each

millimetre is 0.1 cM (one-tenth of a centimetre), 4 mm = cm. So, thapaper clip is

4min= 3 cm+4mm

= 3 cm+ 0.4 cm ,

= 3.4 cm. This means thia 34 minis the same as 3.4 cm.

Information Sheet 3

Now you try sou.

a') 26 mm cm e ) 132 mm ,= cm

b ) 583 mm cm f ) 802 ram = cm

c ) 94mm = , cm g ) 1 400 mm = cm

d ) 680 mm cm h ) 2 307 nmi = cm

Exercise 8

;

37



),
Metres, Centimetres, and Millime*s

The; are 100 centimetres in one metre. Thus, ,

2m 21100cm 200cm,

3m 3 x100cm 300cm,

8 m 82100cm 800cm,

38m 36 z 100 cm. 3600cm.

There are 1 000 millimetres in one metre, so

2m 2 z 1000 mm 2000mm,

3m 311000mm. 3000mm,

6m 6 i1000m 6000mm,
44, 24 m 24 x 1 000mm.24900m

From your work with decimals you should knOw that

one-half of a metre can be written 0.5 m (five-tenths of a metre),

one-fourth of a centimetre can be written'0.25 cm

(twenty-five hundredths of a centimetre).

Tis means the if you want to change three-fourths of a metr to

ntillimetres, you would multiply by 1 000. So

035 m 0.75 x 1 000 mm

75
;,11, x 1 000 mm'

1 000

° p x nini

75 xlOmm

750 mm. This means that 0.75 m 750 mm.

Information Sheet 4

Fill in the following chart.

metre

m

centimetre

cm

s
millimetre

mm

1 100 1 000.

2 200

3 ,
5 000

74

0.8 80

0,6 600

25

148

639

tk CENTER FOR VOCATIONAL EDUCATION
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Millilitres to Litres

There are 1 000 millilitres in one litre. This means that

2 000 millilitres is the same as 2 litres, P

' 3 000t1 is the same it 3 litres,

4 000 ml is the same as 4 litres,

12 000 ml it the same as 12 litres.

Since théreire 1 000 millilltzes in each litre, one way to change milli .

litres to litres is to divide b'y 1000. For example,

1 000'
Or

1 000 ml Ts litre 1 litre.

2 000
2 000 ml moo litres 2 litres.

And, as a final example,,

28 000
28 000 ml Two. litres 28 litres.

iat if somethingtoids 500 ml? How Rani litres is this? Thisy :

worked the same way. '

500 lit!! ;0,5 litre (five-tenths of a litre ). So 500 ml

is the same is one.half (0,5) of a litre.

Change 57 millilitres to,litres.

57 ml
57

litre .0057 litre ( fifty-seven thousandths of's
1

litre).

444.mir

4

Infolation Sheet 5

Now you try softie. 'Complete the folldwing chart.

millilitres

(m1)

litres

(1)

3 000 3

6 000

El

14 000

23.

300 0.3

700,

0.9

0.47

!

Exercise\
3c1
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4 0

Litres to Millilitres

What dolrou do if you need to change litres to Millilitres? Remember,

there are 1 000 millilitres in one litre, or 1 litre =.1 000 ml.

2 litres = 2 x 1 000 ml = 2 000 al,

7 litres = 7 x 1 000 ml = 7 000 ml,

13 litrcis =10 x 1 000 ml =13 000 ml,

0.65 litie = 0.65 x 1 000 ml = 650 ml,

Information Sheet 6

Now you try some. Complete the following chart,

litres

I

millilitres

ml

8 8 000

5

46

32 000

0.4

0.53

480 Exercise 11

Grams to Kilograms 4 %;

There are 1 000 grams in one kilogram. This means that

2 000 grams is the same as kilograms,

5 000 g is the same as 5 kg, ,

700 g is the same as 0,7 kg, anil so on.

To change from grams to kilograms, you use the same procedure for

changing from millilitres to litres.

Try the following ones.

00 THE MITA FON VOCATIONAL EDUCATION

grams

g

kilograms

kg
,

4 000 4

9 000

23 000 7 .

8 ,

275

Information Sheet 7

Exercise 12

Kilograms to Grams

To change kilograms to grams, you multiply by 1 000.

4 kg'. 4 x 1 000 g = 4 000 g,

23 kg = 21 x 1 000 g = 23 000 g,

= 0.75 x 1 000 j= 750 g,

Complete4he following chart,

.41

kilograms

kg

gras

7 000

11

25 000

0.4

0.63

175

Information Sheet ,8

Exercise 13

Changing Units aQWork

Some of the things you use in this occupation may be measured in

different metric units, Practice changing each of the following to

metric equivalents by completing'these.statements.
4

a ) 500 ern ol rope is

b ) 250 ml of Paint is 1

e I 5 cm diameter pipe is mm

d ) 2 500 g of pigment is kg

e ) 750 mm chair rail is cm

f / 0.25 1 ot paint is m1

g ) 2 000 kg of scenery is

h ) 500 ml of machine oil is 1

I 30 cm board widthis A mm

) 2l) m of tape is cm

k ) 5 m Of cloth fabric is cm

I 2 400 mm wood panel is cm

m) 21 of water is ml

n 500 g of nails is kg

Exercise 14



UNIT

OBJECTIVE

The student win recognize and use

instruments, toOls, and devices for mea-

surement tasks in this occupation.

Given metric and Customary tools,

instruments, or devices, differentiate

between metric and Customary.

Given a measurement task, select

and use an appropriate tool, in.

stxument or device.

Given a metric measurement task, judge

the metric quantity within 25% and

measure within 5% accuracy.
4

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary mea-

suring tools and devices (rules, scales,

drill bits, wrenches, micrometer) and

display in separate groups at learning

stations,

2, Have students examine metric tools and

instruments for distinguishing character-

istics and compare them with Customary

tools and instruments.

3. Have students verbally describe charac-

teristics.

Present or make available Information

e
5, Mix metric and Customary tools or

equipment at leirning statitn. Give

students Exercises 16 and 16.

6. 'Test peNrmance by using Sectir C .
of "Testing N!1, etriC Abilities."

THE CENTER FOR VOCATIONAL EDUCATION
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SELECTING AND USING

METRIC INSTRUMENTS TOOLS AND DEVICES
Selecting te improper tool or misreading a scale can result in an improper fit, damaged

materials and wfited time and effort. For example, cutting lumber thatmeasures 3 metres

by 6 metres for an opening 3 feet by 6 feet (0.9 metres by 1.8 metres) would result in wasted

tinie and materials. Heire are some suggestions:

.1. Find out in advance whethe;Customary or metric units, tools, instruments, or

materials are needed for a Oven task.

2. Examine the tool or instnunent before using it.

3. The metric system is a decimal system. Look for units marked off in whole

numbers, tens or tenths, hundreds or hundredths.

4. Look for metric symbols on the tools or gages, sUch as m, mm, kg, g, kPa.

5. Look for decimal tiactions (0.25) or decimal mixed fractions (2.50) rather than

common tractions (3/8) -on drilLbits and power tool scales.

6. Some tools and materials may have alpecial metric symbol such as blotk M to

show they are metric.

Don't force bolts, wrenches, or other devices which are not fitting properly.

Practice selecting and using tools, instruments, and devices.

Information Sheet 9
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20 , MEASURING UP IN

WHICH TOOLS FOR THE JOB? THEATER MANAGEMENT

Practice and prepare to demonstrate your ability to identify,

select, and use metric-scaled tools and instruments for the tasks given

below. You should be able to use the measurement tools to the appro-

priate precision of the tool, instrument, or task.

Select and demonstrate or describe use of tools, instruments, or

devices to:

1. Measure and cut a board 8 cm by 2 cm by 300 cm.

I Estimate the cost of lumber to build a standard flat.

3. Calculate paini and water needed to paint an average box set.

4. Draw a floor plan to scale for a realistic interior.

5. Space windows in the upstage wall of a.set.

6. Calculate the mass necessary to counterweight a curtain or

proadrop.

7. Assanble steel shelving.

8. Replenish stock of angle iron,

9. Select the appropriate butt hinges for a stage door 75 cm wide.

10. Make a dutchman for a 360 cm flat.

11. Measure the height of a picture rail for a 510 cm wall.

12. Measure the distance trom the first beam port to the down-

stage acting space.

Drill hole foraltage screw:

14. Calculate mass of counterweight to fly

specific actor.

(DC,THE CENTER FOR VOCATIONAL EDUCATION
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Exercise 15

For the tasks below, estimate the metric measurement to within

25% of actual Measurement, and verify the estimation by measuring

to withi#5% of actual measurement.

Estimate Verify

1. Proscenium opening

2. HeigOt Of a set

3. Weight of an actor ,

4. Diameter of pipe batten

1

5. Weight of scene drop

6. Area of stage apron

7. Volume of tool chest

8. Size of bit

9. Height of step unit

10. Length of sofa .

11. Diameter of c unterweight pulle

12. Weight of hand property .

13. Volume of paint in a partly-

filled container ,

Exercise 16

45



OBJECTIVE

The student will recognize aid ase metric

and Customary units interchangeably in order-

ing, selling, and using products and supplies in

this occupation.

Given a Customary (or metric) measure-

ment', find the metric (or Customary)

equivalent on a cOnversion table.

Given a Customary 'unit', state the re-

placement unit.

SUGGESTED, TEACHING SEQUENCE

Pl. Assemble packages and containers of

materials.

2. Present or make available InformatiOn

Sheet 10 and Table 3.

3. Have students find approximate metric-

Customary equivalents by using

Exercise 17.

vb 4. Test performance by using Sectio'n D of

"Testing Metric Abilities." ;

THE CENTER FOR VOCATIONAL EDUCATION
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METRIC-CUSTOMARY EQUIVALENTS

/

During the transition period there ill be a need for finding equiv ents between systems.

Conversion tables list calculated equivalents between the two systems. en a close equivalent

is needed, a conversion table can be used to find it. Follaw these steps:

1: Determine which onversion table is needed.

2. Look up the known number in the appropriate column; if not listed, find numbers you

carr add together to make the total of the known number.

3. Read the equivalent(s) from the next column.

Table 3 the next page gives an example of a metric-Customary conversion table which

you can use practice in finding approximate equivalents. Table 3 can be used with Exercise

17, Part 2 an art 3.

Below is a table of metric-Customary equivalents which tells you what the metric replace-

ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The

symbol % means "nearly equal to."

1 cm % 0.39 inch

1 m 3.204feet

1 inch 24 2.54 cm

1 foot % 0.305 m

4

1 mk 0.2 tsp

1 ml % 0.07 tbsp

1 tsp 5 ml

1 tbsp % 15 ml

1 m % 1.09 yards 1 yard %.0.91 m 11%33.8 floz 1 fl siz % 29.6 ml

1 km % 0.62 mile 1 mile % 1.61 km 1 1% 4.2 cups 1 cup k 237 ml

1 cm2 2.4 0.16 sq in 1 sq in % &5 cm2 , 1 1% 2.1 pts 1 pt % 0.47 1

1 m2 % 10.8 sq ft 1 sq ft % 0.09 in2.0 1 1 % 1.06 qt 1 qt % 0.95 1

1 m2 % 1.2 sq yd 1 sq yd % 0.8 m2 . 1 1% 0.26 gal 1 gal% 3.79 1

1 hectare % 2.5 acres 1 acre % 0.4 hectare 1 gram % 0.035 oz 1 oz % 28.3 g

1 013 % 0.06 cu in 1 cu in 2'4 16.4 cm3,4 1 kg % 2.2 lb 1 lb % 0.45 kg

1 m3 % 35.3 cu ft 1 cu ft 2.4 0.03 m3 1 metric ton % 2205 lb 1 ton 907.2 kg

1 m3 2.4 1.3 cu yd 1 cu yd % 0.8 m3 1 kPa% 0.145 psi 1 psi % 6.895 kPa

*Adapted from Let's Measure Metric. A Teactier's Introduction to Metric Measurement. Division of Educational
Redesign and Renewal, Ohio Department of Education, 65 S, Front Street, Columbus, OH 43215, 1975,

Information Sheet 10
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CONVERSION TABLES

'MILLIMETRES TO CENTIMETRES TO INCHES
INCHES TO CENTIMETRES TO MILLIMETRES

mm cm in.

,

mm cm I in. Met cm in. . cm mm in. cm mm

100 10 3.93 10 0.39 1 0.1 0,04 2.54 . 25.4 1/8 0.32 3.2

200 20 7,87 20 2 0.79 2 0,2 0.08 . 2 5,08 50.8 1/4 0.64 6.4

300 30 11.81 30 3 1.18 3 0.3 0.12 7.62 76,2 1/2 . 1.27 12,7

400 k 40
.. II

15.74 40 4 1.67 0.4 '0.16 4 10.16 . 101.8 3/4 1.91 19.1

500 50 1948 50 5 '1.97

_

5 0.5 0.20 5 12.70 127.0

D

'

600 60 23.62 60 6 2.36 6 0.6 0.24 . 6 15.24 152.4

700 70 27.56 70 7 2.76 7 0.7 0.28 7 17.78 177.8

000 so 31.50 80 8 3.15 8 6.8 0.31 8 20.32 203.2 ,

90 35.43 "i: 909 3.54 9 0.9 0.35 9 22.86 228.6

.900
10 25.40 254.0

1000 nun or 1 metre r 30,37 inches
12 in. or 1 ft..= 30.48 cm or 304.8 mm

P

, METRES TO FEET

in ft. ft. UI ft.

100 328.08 10 32.81 1 3.28

200 656.17 65.62 2 t.56

300 984.20 30 98.43 9.84

400 1312.34 40 131.23 4 13.12

600 1640.42 ' 164.01 5 16.40

600 1968,60 196.85 6 19,69

700 2296.69 , 70 229.66 I 7 22.97

800 2624.67' ; 80 262.47 8

900 2952,76 90 295.28 9 29.53

1000 3280.4

CC
'

THE CENTER Fpn VOCATIONALEDUCATION

FEET TO METRES

,
ft.

100

200

500'

600

700

900

woo

IR 7 ft. in ft. m

30.48 10 3.05 1 0.30

60.96 20 6.10 2 0.61

91.44 30 9.14 3 0.91

121.92 40 12.19 4

152.40 50 15.24 5 1.52

182.881\60 1019 6 1.83

213.36 70 21,34 7 2,13

274.32 90 27.43 9 2.74

304.80 h

Table 3

4 9



ANY WAY YOU WANT IT

1 You are working in a scenery construction shop. With the change

to metric measurenient some of the things you order, sell or use

are marked only in metric units. You will need to be familiar with

appropriate Customary equivalents in order to communicate with

customers and suppliers who use Customary units. To develop

your skill use the Table on Information Sheet 10 and give the

approximate metric quantity (both number and unit) for each of

the following Customary quantities.

a)

b )

c )

d )

e )

f )

)

h )

i )

j )

k )

1 )

m)

n )

o )

Customary Quantity Metric Quantity

5 gals. of paint ,

5 lbs. of dry pigment
,

3/4 in. pipe

12 ft. fiat
._

6 in. step

32 ft. proscenium
(

6 ft., i in. door ..

2 lbs. of nails

1/4 in, bolt

4 in. wide paint bnIsh , \

2 in. screws

30 lb. compressor pressure

12 ft. steel measuring tape

4 ft, wood panel

20 yd. roll of tape

2. Use the conversion tables from Table 3 to convert the following:

a ) 150 mm = in.

-ft:

f ) 118 in. = mm

...=11

c ) 85 cm

d ) 290 mm = in,

h ) 12 in, = cm

i ) 72 ft, = in

e ) 10 cm = in j ) 7 1/4 kl,= cm

3. Complete the Riquisition Form using the items listed. Convert

the Cistomary quantities to metric before filling out the form.

Complete all the information (Date, For, No., etc.).

Order the following technical theatre supplies:

a ) 1 pt. of walnut oil stain

b ) I lb. of wall sizing

c ) 2 "C" clamps, 6 in.

d ) 1 gal. of white enamel paint

e ) 2 white pine boards, 1 in. by 8 in'. by 9 ft.

,

REQUISITION

,

For

.

!.

Date

.
,

No. Date Wanted

,

,

Deliver to

QTY
,

UNIT ITEM

i,,.-,,

_

.

Requested

ApprOved

by ('
by .

. D
i

CCTHE CENTER FOR VOCATIONAL EDUCATION

Exercise 17
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SECTION A

1. One kilogram is about the mass

of a:

[A] nickel

8) apple seed
t

IC 1 basketball

ID] Volkswagen "Beetle"

2. A square metre is about the

area of:

[A I this sheet of paper

(B) a card table top

IC ] a bedspread

[D] a postage stamp

3. The unit for measuring the length

of bolts and screws is:

[A] millimietre

[B] milligram

[C] kilograll'l

[D] centimetre

4. The unit used to purchase a

quantity ofpaint is:

[A] centimetre

[B] litre

[C] square metre

[D] cubic metre

5, The correct way to write twenty

grams is:

[A ] 20 gms

[8] 20 Gm.

[C I 20g.

[D] ,20 g

'6. The correct way to write twelve 11. Estimate the length,of the line

thousand millimetres is: segment below:

[A ] 12',000 mm.

[B] 12.000 mm

[C] 12 000inm

[Dl 12 000 mm

SECTION B

7. A board 20 centimetres wide also

has a width of:

[A]. 0.2 millimetre

[B] 2 millimetres

[C] 200 millimetres

[D] 2 000 millimetres

8. A one kilogram hammer has a,.

mass of:

[A] 2000 milligrams

[B] 1 000 grams

[C] 10 grams

[D ] 100 "rams

SECTION C

[A I 23 grams

[131 6 centimeties

IC ] 40 millimetres

[DI 1,4 pascals

12. 4timate the length of the line

segment below:

HH
[A ] 10 millimetr

[B] 4, centimetres

[C1 4pascals

[D] 23 milligrants

,

13. The metric unit for liquid measure

!Mich replaces the fluid ounce is:

[A] litre

'[13] millilitre

[C) Pm .

[D] hectare

9. For measuring millimetres you 14:, The metric unit for mass which

would use a: ' replaces the ounce is:

[A ] scale ' [A] lologrim

[B] pressure gage [B] gram

[C] measuring cup or container [C] metre

] rule [D] litre

10, For measuring millilitres you

would use a:

[A] scale

[B] measuring cup or container

[C] ruler

[D] metre stick

THE CENTER KIR VOCATIONAL EDUCATION.

Use this conversion table 03
answer questions 15 and 16.

m ft. m ft,

,

10 32.81 1 3.28

20 65.62 2 6,56

SO 98.43 e 9,84

40 131.23 4 13.12

SO 164.04 6 16,40

60 196.85 6 19.69

70 229.66 7 22.97

80 262.47 8 26.25

90 295.28 9 29.53

15. The equivalent of 12 m is:

[A] 36.35 ft.

[13] 48.56 ft.

[C) 39.37 ft.

[D) 12.0 ft.

16. The equivalent of 23 nt is:

[A) 23.0.ft.

[B) 70.46 ft.

[C) 80.46 ft.

[tI] 75.46 ft.

TESTING METRIC ABILITIES
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ANSWERSIO EXERCISES AND TEST

EXERCISES 1 iiIRU 6

1 The answers depend on the items
used for the activities.

EXERCISE 7
,

Currently accePted metric units of

measurement for each question are

shown in Table 2. Standards in each

occupation are being established

now, so answers may vary.

EXERCISE

a) 2.6 cm e) 13.2 cm
b) 58.3 cm f) 80.2 cm
c) 9,4 cm g) 140.0 cm
d) 68.0 cm h) 230.7 cm

EXERCISES 9THRI.113

Tables are reproduced in total. An-
swers are in parentheses,

54

Exercise 9

metre

m

centimetre

cm

millimetre

mm .

1 100 /1 000

2 200 ) (2000)

(300) (3 000)

1 9 , (900) : (9 000)

(5J . (500) , 5 000

74 (7 400) .:17,4 (102:

0.8 80 . (800)

0.6 (60i 600

(0.025L 2.5 25

(0.148) (14.8) 148

(6.39) 639 (6 390)

r. 1

THE CENTER FOR VOCATIONAL EDUCATION

EExercise 10 xercise 13

millilitres
ml

litres!,
1

,

3 000 3

6 000 (6)

: (8 000) 8 .

(14 000) (14)

(23 000) 23

300 0.3

700 (0.7)

(900) 0.9

250 (0:25)

(470) 0,47

275 (0.275)

Exercise 11

litres

1

millilitres
ml

8 8 000

--.-. (5 000)

46 (46 000)

(32) 32 0Q0

0.4 (400)/ 0.53 (530)

(0.48) 480

Exerdig 12

grams kilograms

4 000 4

9 000 (9)

23 000 (23)

(8 000) ,

300$ - (0.3)

275: (D,275)

kilograms

kg

grams

g

7 7 000

11 (11 000)

(25) 25 000

0.4 (400),

0.63 (630)

(0,175) 175 '

Exercise 14

a ) 5m h ) 0.5 litre

b ) 0,25 litre i ) 300 mak,

c ) 50 mm j ) 2 000 cm

d ) 2.5 kg k ) 500 cm

e ) 75 cm 1 ) 240 cm

f ) 250 ml m) 2 000 ml

g) 2t n) 0.5kg

EXERCISES 15 AND 16

The answers depend on the

items used for the activities.

EXERCISE 17

Part'l

a ) 18.95 litres, i ) 0.635 cm

b ) 2.25 kg j ) 10.16 cm

c ) 1.905 cm k ) 5.08 cm

d ) 3.66 in 1 ) 206.85 kPa

e ) 15.24 m) 3.66 m

f ) 9.76m n) 1.22m
g ) 1,983 m ) 18.2 m

h ) 0.9 kg

25'

Part I

) 5.90 in.

b ) 3 937,01 ki
c ) 33.47 in. 7

d ) 11.41 in.

e ) 3.93 in.

f ) %.2 mm

g ) 0.96 cm

h ) 30.48 cm

i ) 21.95 m

) 18.42 cm

Part 3,

a ) 0.471itre

b ) 0.45 kg

c ) 2.15.24cm

d ) 3.79 litres

e ) 2 . 2,54 cm by 20.32 'cm

by 2.745 m

TESTING METRIC ABILITIES

1.

2.

3.

C

B

A

9.

10, B

11. B

4, B 12, ',A

5. D 13, B

6. D 14. B

7, C, 15, C

8. B. D

Pk,

* U. S, 61:119111ENT PRIN1ING VH11576-757-065/6251) Region No. 5-11
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(* Optional) ,

LINEAR

Metre Sticks

Rules, 30 cm

Measuring Tapes, 150 cm

*Height Measure
*Metre

Tape, 10 in

*Trundle Wheel

*Area Measuring Grid

VOLUME/CAPACITY

(

*Nesting Measures, set of 5,

50 ml 1 000 ml

Economy Beaker, set of 6,

50 ml. 1 000 ml

Metric Spoon, set of 5,

1 ml. 25 ml

Dry Measure, set of 3, ,

50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

MAS'S

Bathroom Scale

*Kilogram Scale

*Platform Spring Scale

510kfcgCtP:pcalctlity .

Balance Scale with Spiete

mastset

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

4

THE 'CENTER FOR VOCATIONAL EDUCATION

T. Oh,o Sive Unieemy 1%0 Kenny'Road Colurnbui Ohla 43210

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COWLETE OCCUPATIONAL

MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

, 15, and 16 are indicated by "or,"

* A. Assorted Metric HardwareHex nuts, washers, screws,

cotter pins, etc.

* B. Drill Bitndividual bits or sets, 1 mm to 13 mm range

C. Vernier CaliperPacket slide type, 120 mm range

D. MicroineterOutside micrometer caliper, 0 mm to 25 nun

range

E. Feeler Gage-13 blades, 0,05 nun to 1 mm range

F. Metre Tape-50 or 100 in tape

G. ThermometersSpecial purpose types such as a clinical

thermometer

H. ' Temperature DevicesIndicators used for ovens, freezing/

cooling systems, etc.

L ToolsMetric open end or box wrench sets, socket sets,

hex key sets

J. Weather DevicesRain gage, barometer, humidity, wind

velocity indicators

K. Pressure GagesTire pressure, air, oxygen, hydraulic, fuel,

etc.

L VelocityDirect reading or vane type meter

M. Road MapState and city road maps

N. ContainersBuckets, plastic containers, etc., for mixing

and storing liquids

0. ContainersBoxes, buckets, cans, etc., for mixing and

storing dry ingredients

Most of the above items may be obtained from local industrial,

hardware, and school suppliers. Also, cheek with your school district's

math and science departments and/or local industries for loan of their

' metric measurement devices.

iMeasuring devices currently are not available. Substitute devices (i.e., thermometer)

may be used to complete the measurement task.

56 4

Tools and Devices List ,k
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